pole and turned up along the lateral surface to the upper pole. On the upward way the main arteries extended branches toward the mediastinum.
Therefore, the upper pole and the posterior part adjacent to the mediastinum belonged to the distal area in the arterial supply and showed advanced senile changes in general. Hernia-like protrusions, however, were prevalent in the lower and anterior parts proximal to the arterial trunk. Specimens for histological examination were obtained from the remaining 82 testes by horizontal and sagittal sections to find topographic orientation.
Horizontal slices were divided into six parts; medial and lateral areas in anterior, middle and posterior parts. Sagittal slices were divided into three parts; upper, middle and lower (Fig. 1) . Each part was compared with others in every case and also with the same part in every decade.
The specimens were fixed mostly in 10% formalin and partly in Zenker-formol or Bouin's solution.
Paraffin sections were made and stained with hematoxylin and eosin, MassonGoldner's trichrome stain and PAS.
RESULTS

1) Vascular patterns
In the 36 cases examined, arterial blood supply from 1, 2 ,3 and more main arteries was observed in 5 cases (14%), 20 (56%), 8(22%) and 3(8%), respectively, although there were several anatomical variations. These arteries penetrated the capsula albuginea adjacent to the hilus, and descended along the medial surface of the testis. The main arteries turned up along the lateral surface to the upper pole, and spread several branches along the seminiferous tubules toward the mediastinum. In other words, the lower and anterior parts were proximal to the arterial trunk, 
2) Histology
For the evaluation of histological changes, the degree of spermiogenesis, incidence of hernia-like protrusion, thickness of the basement membrane, and quantity of brown pigment and Reinke's crystalloid in Leydig cells were described on every testicular part in each decade.
Horizontal sections. The degree of spermiogenesis was indicated by a percentage of the total number of tubules with spermatids and the results were shown in Fig.  10 . The mean value was around 90% in the third and fourth decades, but dropped to 50% in the fifth decade. It decreased further in the eighth decade and finally reached to around 10% in the ninth decade. Figs. 5-7: Arteriograms of horizontal slices of the testis. The main artery runs along the medial to lateral surface (on the right and left in Fig. 5 ) and it occasionally penetrates parenchyma to reach the anterior surface (right side in Fig. 6 ). The main artery at the surface extends branches toward the mediastinum (left part in Fig. 7 ), but in exceptional cases it turns back to the parenchyma.
The posterior part is situated at the periphery of arterial supply. Figs. 8 and 9: Venograms of the whole (Fig. 8 ) and a horizontal slice (Fig. 9 ) of the testis, into which Micropaque suspension was injected through the spermatic vein. The anterior half of the testis drains into the main veins of the surface and the posterior half drains into the venous plexus of the mediastinum.
Among 6 parts in the horizontal section, the anterior part proximal to the arterial trunk had the highest value in all decades, while the posterior part at the periphery of arterial supply had the lowest one.
The incidence of hernia-like protrusions was shown in Fig. 11 . The figures showed a general tendency to increase with age up to the sixth decade and to decrease thereafter. Through all decades the protrusions generally prevailed in the anterior parts (Nos. 3 and 4), which were proximal to the arterial trunk. Thickness of the basement membrane was not always easy to compare, but in certain cases the thickened basement membrane was prevalent in the posterior part, but not in the anterior part (Figs. 12 and 13, and Table 1 ). Thickening of the basement membrane of seminiferous tubules according to aging was generally more evident in the periphery of arterial supply than that in the proximal parts, and the incidence of such cases increased up to the sixth decade. After the age of sixty the thickened basement membrane with uniform lesions was observed more widely also in the proximal parts, while cases with difference in grades of fibrosis between distal and proximal parts tended to decrease.
Leydig cells abundant in lipofuscin pigment were generally prominent in the posterior part and those with Reinke's crystalloids prevailed in the anterior part (Figs. 14-17) . There was no case of reversed distribution. Table 1 indicated actual numbers and percentages of cases with pigmented Leydig cells prevalent in the posterior part and those with crystalloid containing cells prevalent
Figs. 12 and 13: The basement membrane of tubules from a man aged 59 years. Compared with tubules in the anterior part (Fig. 12) , the tubules in the posterior part ( Fig. 13 ) have a thick basement membrane and sparse cell components. Figs. 14 and 15: Pigmentation in Leydig cells is more marked in the posterior part (Fig.  15) than that in the anterior part (Fig. 14) . Figs. 16 and 17: Reinke's crystalloids in Leydig cells from a 58-year-old man. The crystalloids are observed more frequently in the anterior part (Fig. 16 ) than in the posterior part (Fig. 17) . in the anterior part. The cases with difference in either pigmentation or crystalloid between anterior and posterior parts generally increased with age up to the sixth decade. The incidence exceeded 60% in every decade over 40 years of age.
Sagittal sections. The incidence of tubules with spermiogenesis decreased with age and suddenly fell in the fifth decade. The mean percentage of the tubules with spermatids was 67% in the lower, 57% in the middle and 50% in the upper parts. Spermiogenesis was depressed more evidently in the upper part which was situated at the periphery of arterial supply than in others, and this tendency was distinct after the age of forty (Fig. 18) .
Hernia-like protrusions were seen in 2.3% of the tubules. As shown in Fig.  19 , the percentage increased with aging up to the seventh decade and decreased thereafter. In most decades the protrusion was prevalent in the lower part proximal to the arterial trunk, and the result agreed to that of the horizontal section.
Thickening of the basement membrane and degeneration of Leydig cells were found more advanced in the upper part ( Table 2) . In general, senile changes were more pronounced in the distal area of arterial supply. An exceptional change was hernia-like protrusion, which increased with age up to the sixth and seventh decades and decreased thereafter and was found prevalently in the proximal area of arterial supply (Figs. 20-25 years. Spermiogenesis is relatively well preserved (Fig. 22 , at the lower pole while it is profoundly diminished at the upper pole resulting in complete fibrous atresia of the tubule extensively (Fig. 23) .
Figs. 24 and 25: Hernia-like protrusions of the tubule observed in a case agel 58 years.
The protrusions are seen more prominently in the anterior part (Fig. 24 ) than in the posterior part (Fig. 25) .
are most likely induced in the distal area.
In conclusion, most of senile changes of the testis have a close correlation with blood supply, and these changes are exaggerated in the parts near the upper pole and the mediastinum, which are situated at the distal area of arterial supply. Hernia-like protrusions, which are prevalent in the lower and anterior parts proximal to the arterial trunk, are considered to be a bud to develop into a branch or an anastomotic bridge of the seminiferous tubules.
